Previous descriptions of the daily pattern of activity of the unstriped Nile grass rat (Arvicanthis niloticus) conflict. Researchers have described this species as diurnal, nocturnal, or crepuscular. In our laboratory colony, some animals are diurnal and others are nocturnal in running wheels. We systematically examined activity patterns of free-living grass rats in the Masai Mara National Reserve, Kenya, where the animals in our lab originated. Sherman traps were set at dawn or dusk near animal burrow entrances, and the time of capture was recorded for each animal. Seventy-seven A. niloticus were captured 287 times at 20 different sites. Captures occurred almost exclusively during daylight. In contrast, other small mammals that were trapped on 49 occasions were caught exclusively at night. The temporal pattern of capture of A. niloticus did not vary as a function of age or sex. The diurnal pattern of activity we observed in A. niloticus is unusual among small rodents.
Arvicanthis niloticus, the unstriped Nile grass rat, is an herbivorous murine rodent inhabiting dry savanna, woodlands, and grasslands in tropical Africa (Rosevear 1969) . Individuals live in mixed-sex groups (Delany and Monro 1985; Senzota 1983) , and associations among individuals have been described as including all ages and sexes (Senzota 1990) . A. niloticus resides in underground burrows constructed at the bases of bushes, trees, rocks, banks, trash piles, and termitaria (Senzota 1983 ) and maintains runways that radiate outward from burrow entrances (Senzota 1990) . Considerable research has been done on this species, but there is no consensus about the basic pattern of its activity rhythms. Although collection of data has not been systematic, field observations have led some researchers to conclude that A. niloticus is primarily diurnal (Delany and Kansiimeruhanga 1970; Rabiu and Fisher 1989) . However, Senzota (1990) described A. niloticus * Correspondent: smale@pilot.msu.edu as diurnal with crepuscular tendencies, and others have reported the species to be partially nocturnal (Rosevear 1969) . Still others assert that it is chiefly nocturnal (Ghobrail and Hodeib 1982; Schmutterer 1969) . These conflicting views may result from confusion about the taxonomy of this genus. These studies may actually be reporting observations from different species or subspecies associated with different geographic regions.
We have studied patterns of wheel running, time of mating, gross motor activity, and body temperature in a captive colony of A. niloticus descended from animals trapped in East Africa in 1993. In these laboratory animals, most individuals show diurnal patterns of wheel running, but some exhibit nocturnal patterns (Blanchong et al. 1999; Katona and Smale 1997) . Animals that exhibit diurnal wheel running are highly active during the day and cease activity shortly after dark. Nocturnal animals are less active during the day but are highly active for several hours after dark. However, the time of mating, gross motor activity, and body temperature rhythms are diurnal in all animals housed without running wheels (Blanchong et al. 1999) . To determine if diurnal and nocturnal morphs of A. niloticus exist in a natural setting and to systematically characterize activity rhythms of this species in the wild, a field study was conducted in the Masai Mara National Reserve, Kenya, where the founders of our colony were collected.
MATERIALS AND METHODS
From 15 June to 22 August 1998, A. niloticus was systematically sampled at 20 sites in the Masai Mara National Reserve (1Њ40ЈS, 35Њ50ЈE), an area of rolling grassland interrupted by water courses lined by bushes and trees. The trapping period had intermittent rain prior to the dry season. Each trapping site included a bush covering an underground burrow system and runways that radiated out from this bush. Traps were placed immediately outside burrow entrances. Trapping sites were separated in space from each other and were not connected by runways. The sun rose at about 0630 h and set at about 1915 h throughout the study period. Trapping occurred continuously for the 3 months, and each site was trapped for 2 periods of 8 consecutive days about 1 month apart. During each sampling period, traps were set at each site between 0700 and 1900 h or between 1900 and 0700 h. Traps baited with a teaspoon of powdered oats were placed at entrances of animal burrows and in runways associated with those burrows. Two types of Sherman traps were used: standard 8-by 9-by 23-cm traps and traps equipped with timers as described by Barry et al. (1989) . Time of capture was determined to the nearest minute.
Trapping at night differed from that during daylight in 2 respects. First, traps were checked repeatedly during daylight, but they were checked only once at the end of the night. Traps were not checked at night because Masai Mara National Reserve regulations prohibited foot travel after dark, when many large predators (e.g., lions) are most active and difficult to see. During the day, however, traps were checked every hour between 1100 and 1600 h to avoid mortality from heat stress. When animals were found between those hours, they were identified and released, and the trap was removed so that traps were set only at the beginning of the sampling period in both day and night periods. Because animals were released during the day and it was possible to recapture those animals, more traps were set during the day to avoid trap saturation, which would have biased data against afternoon and evening activity. Trap saturation was avoided by the use of a small number of traps without timers (X ϭ 3.6 traps/site) around the periphery of the burrow systems during the day. Time of capture for animals caught in these traps could be determined within a 4-h interval. Timer traps (X ϭ 8.5 traps/site) in both day and night sampling periods were set in the same places. Additional traps were not needed at night because so few animals entered the traps then. Furthermore, at night, when traps could not be checked, only timer traps could provide information on times at which animals entered traps.
When initially captured, each animal was anesthetized with methoxyflourane and weighed, its sex was determined, and its physical condition was noted (size of testes for males; palpable pregnancies and lactation for females) and its ear marked with an ear punch. The animal was released at the site of capture after it recovered from anesthesia, which was typically 3-5 min. An animal was considered an adult if it weighed Ͼ40 g.
The time of capture was assigned to 1 of six 4-h intervals (2300-0300 h, 0300-0700 h, 0700-1100 h, 1100-1500 h, 1500-1900 h, 1900-2300 h). Chi-square contingency tests were used to determine the time of day at which animals were most likely to be captured and to compare males with females and adults with juveniles.
RESULTS
Overall, 107 A. niloticus were trapped at 20 different sites 372 times. That number included pilot data obtained while locating animal burrows. Seventy-seven individuals were systematically captured using both timer and nontimer traps (3.75 trappings/ animal Ϯ 0.38 SE). Captures of 55 individuals involved traps with timers in which the exact time of capture was recorded (2.66 Ϯ 0.28 trappings/animal).
The 1st time of capture for almost all 77 A. niloticus (Fig. 1a) was during daylight. For each of those 77 individuals, an average time of capture also was concentrated during daylight (Fig. 1b) . The average time of capture was not evenly distributed among the 4-h intervals that comprised the 24-h day ( 2 ϭ 111.93, d.f. ϭ 5, P Ͼ 0.05). All individuals trapped appeared to be diurnally active. Only 5 of 77 animals (2 adult females, 1 adult male, 2 juvenile males) were captured during the dark. Each of those 5 individuals was caught only once at night, and all were captured multiple times during the day (34 daytime captures, 5.75 Ϯ 2.23 trappings/animal). Males and females ( 2 ϭ 0.77, d.f. ϭ 5, P Ͼ 0.05; Fig. 2a ) and adults and juveniles ( 2 ϭ 3.25, d.f. ϭ 5, P Ͼ 0.05; Fig. 2b ) did not differ with respect to the 4-h intervals of average capture.
Occasionally, other species of small mammals including shrews and mice were captured. However, A. niloticus were captured more frequently (287 trappings) than were all other species (49 trappings). All captures of other species occurred at night (Fig. 3) .
Although our study was not designed to elucidate social structure, some observations were consistent with the notion that A. niloticus lives in social groups containing Ն1 adult male and female and their offspring. At 6 sites, the bush harboring the nest was distinctly isolated from other bushes, and at these sites we generally captured 1 adult male (1.2 Ϯ 0.2) and 1 adult female (0.8 Ϯ 0.2) and their juvenile offspring. At 6 other sites, interconnected bushes were in close proximity to each other, animals were observed moving between bushes, and more animals were typically trapped (4.2 Ϯ 0.7 adult males, 2.0 Ϯ 0.8 adult females). At the remaining sites, too few animals were captured to draw conclusions about group composition.
DISCUSSION
Arvicanthis niloticus was clearly diurnal in its natural habitat at our Kenyan field site. They were usually captured during daylight hours and very rarely at night. The day-night differences we observed in capture frequencies were too dramatic to have been due to differences in trapping methods. The conclusion that the trapping data reflect fundamental differences in activity levels at different times of day is supported by the capture of other species only at night, whereas A. niloticus was trapped almost exclusively during the day.
The conflicting results in the literature regarding activity patterns of A. niloticus may be due to confusion about the taxonomy of Arvicanthis. Authorities have described from 1 to 5 different species throughout the range of this genus (Corbet and Hill 1980; Honacki et al. 1982) . In studies in Uganda and Tanzania, researchers described A. niloticus as diurnal (Delany and Kansiimeruhanga 1970) . Studies of these animals in other regions of Africa may not be describing the same species characterized here. The researchers that described A. niloticus as primarily nocturnal (Ghobrail and Hodeib 1982; Schmutterer 1969) conducted their research in Sudan on what might have been a different species. In addition, our study was the first to be conducted with the specific purpose of describing the activity pattern of free-living members of this species, but information from other sites is anecdotal.
Our field data provide no parallel to the nocturnal wheel running of some A. niloticus in captivity (Blanchong et al. 1999; Katona and Smale 1997) . This behavior was rare in wild-caught animals (Katona and Smale 1997) and likely reflects a pattern that is rare in wild populations. If we had sampled at different seasons or at different phases of a population cycle (Delany and Monro 1986) , we might have detected nocturnal individuals. Wheel running has often been used as an easy method of assessing patterns of activity in rodents, and it generally provides accurate information as to whether rodents are diurnal or nocturnal (DeCoursey 1973; Johnston and Zucker 1983; Kavanau 1971; Kenagy 1978) . However, this inforamation may not always be reliable (Kennedy et al. 1994; Lewill 1974; Roper 1976; Shinoda and Miura 1994) , as our field data suggest.
